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(57)Abstract: 

PROBLEM TO BE SOLVED:To avoid hindrance on hardening of a coating film surface by oxygen 
by incorporating an addition polymerizable compd. having ethylenic unsatd. double bonds and other 
compds. 

SOLUTION: This photosetting compsn. contains an addition polymerizable compd. having ethylenic 
unsatd. double bonds, a siloxane compd. having at least two alkoxy groups directly coupled to Si 
atoms, or a vinyl resin, photoradical producing agent, photoacid producing agent, and if necessary, 
a sensitizing dye and/or UV absorbent. The addition polymerizable compd. having ethylenic 
unsatd. double bonds preferably used initiates addition polymn. and hardens by the effect of free 
radicals produced from the photoradical producing agent by irradiation of light. As for the 
aforementioned compd., unsatd. carboxylic acids such as acrylic acid and methacrylic acid can be 
used, and most preferably as the addition polymerizable compd. having ethylenic unsatd. double 
bonds, acrylates or methacrylates are used. 
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* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim (s)] 

[Claim 1] (a) The photoresist constituent containing the compound which has an ethylene nature 
partial saturation double bond and in which addition polymerization is possible, the siloxane 
compound which has at least two or more alkoxy groups linking directly to (b) Si atom or vinyl 
system resin, (c) light radical generating agent, and the (d) photo-oxide generating agent. 
[Claim 2] the siloxane compound which has at least two or more alkoxy groups linking directly to Si 
atom in said component (b) — formula (I): — [Formula 1 ] 




(R1, R2, R3, R4, R5, and R6 among a formula) The same or at least two which may differ and are 
chosen as arbitration from R1, R2, R3, R4, R5, and R6 are the alkoxy group of carbon numbers 1- 
100. And it is the organic radical of the carbon numbers 1-100 in which except [these ] have an 
oxygen atom, a nitrogen atom, a sulfur atom, and a silicon atom, or do not have them, the part or 
all the hydrogen atoms in this organic radical may be permuted by the fluorine atom or the fluorine 
atom, and the chlorine atom, and; and n express the integer to 0-100. The photoresist constituent 
according to claim 1 which is what is expressed. 

[Claim 3] The photoresist constituent according to claim 1 or 2 either [ at least /whose ] the 
optical radical generating agent (aforementioned [ c ]) or a photo-oxide generating agent (d) is a 
diaryl iodonium salt. 

[Claim 4] The photoresist constituent according to claim 1 to 3 which furthermore also contains (e) 
sensitizing dye and/br the (f) ultraviolet ray absorbent. 

[Claim 5] The optic formed using a photoresist constituent according to claim 1 to 4. 
[Claim 6] The optic according to claim 5 which is coating for light reflex prevention. 
[Claim 7] In the optical interference film as a cascade screen which consists of two-layer [ which 
are made to harden a photoresist constituent according to claim 1 to 4 by optical exposure, and 
are formed on a substrate /from which a refractive index differs /the upper layer and two-layer / 
lower layer ] This upper layer contains the condensate of said component (b), and this lower layer 
contains the polymer of said component (a). The optic according to claim 5 which is the optical 
interference film which carries out interference coloring or interference areflaxia when the 
reflected light from said substrate interferes mutually from the interface formed of the difference 
of said twoHayer refractive index from this upper front face. 

[Claim 8] In the Mitsutaka transparency film which is made to harden a photoresist constituent 
according to claim 1 to 4 by optical exposure, and is formed on a substrate And the polymer of 
said component (a) mainly carries out localization to the part contiguous to said substrate, the part 
distant from said substrate — mainly — the condensate of said component (b) — By making 
almost equal the refractive index of the part which a refractive index changes gradually toward the 
part which adjoins a substrate from the part which is distant from said substrate with it, and 
adjoins the refractive index of a substrate, and a substrate The optic according to claim 5 which is 
the Mitsutaka transparency film which lost the light reflex from the interface formed from the part 
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contiguous to this substrate, and said substrate. 

[Claim 9] The volume mold hologram containing at least one layer of hologram recording layers 
which used the photoresist constituent according to claim 1 to 4, and were formed on the 
transparence substrate. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to optical goods, such as optical interference film 
using the photoresist constituent and it which can give high hard facing nature and the outstanding 
optical property to the paint film obtained, the Mitsutaka transparency film, or a hologram. 
[0002] 

[Description of the Prior Art] Compared with the thermosetting constituent, since the photoresist 
constituent which starts the photoreaction by radiation exposure of the light or near-infrared light, 
and is hardened can attain space-saving-izing and energy saving of a hardening facility, it is 
excellent in economical efficiency. Moreover, since said photoresist constituent may also suit 
environmental preservation in recent years and the criteria of insurance health, the field of the 
invention is expanded, for example, the use as the platemaking ingredient by laser scan record, or 
the object for printed circuit formation and the sensitive material further for hologram record is 
expected. 

[0003] As an example of a photoresist constituent, as for the ultraviolet curing mold coating 
constituent, the system containing the system containing ** acrylic radical content monomer or 
oligomer, and an optical radical generating agent and ** epoxy group content monomer or oligomer, 
and a photo-oxide generating agent is known conventionally. ** In order to be characterized by a 
cure rate being quick, the cost of a raw material being cheap, and the degree of freedom of 
selection being large but on the other hand to use the addition polymerization of the acrylic radical 
by the free radical as a hardening means, polymerization inhibition arises by the oxygen in an 
ambient atmosphere, and it has as a result the fault that the hardenability on the front face of a 
paint film falls. Therefore, when a thin film was formed using such a photoresist constituent of the 
conventional known, a polymerization and hardening of needed to be done under nitrogen-gas- 
atmosphere mind, and the problem was in workability. Moreover, ** causes the ring opening 
polymerization of the epoxy group content compound which is base resin using the acid generated 
from the acid generator by UV irradiation, and although hardened, it has troubles, like being a 
polymerization, that a polymerization and hardening inhibition arise by moisture or the alkali, or raw 
material cost is high. 
[0004] 

[Problem(s) to be Solved by the Invention] Therefore, it is conquering the trouble about the above 
photoresist constituents of the conventional known, and the purpose of this invention is offering 
the photoresist constituent which also raised the hardenability inside a paint film at the same time 
it avoids the hardening inhibition on the front face of a paint film by oxygen. 
[0005] 

[Means for Solving the Problem] This invention offers the photoresist constituent containing the 
compound which has (a) ethylene nature partial saturation double bond and in which addition 
polymerization is possible, the siloxane compound which has at least two or more alkoxy groups 
linking directly to (b) Si atom or vinyl system resin, (c) light radical generating agent, and the (d) 
photo-oxide generating agent, the siloxane compound which has at least two or more alkoxy groups 
directly linked with Si atom among said component (b) in this invention — bottom type (I): — 
[Formula 2] 
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(R1, R2, R3, R4, R5, and R6 among a formula) The same or at least two which may differ and are 
chosen as arbitration from R1, R2, R3, R4, R5, and R6 are the alkoxy group of carbon numbers 1- 
100. And it is the organic radical of the carbon numbers 1-100 in which except [ these ] have an 
oxygen atom, a nitrogen atom, a sulfur atom, and a silicon atom, or do not have them, the part or 
all the hydrogen atoms in this organic radical may be permuted by the fluorine atom or the fluorine 
atom, and the chlorine atom, and; and n express the integer to 0-100. It is expressed. In the 
desirable mode of this invention, either [ at least ] said component (c) or (d) is a diaryl iodonium 
salt. This invention may also contain (e) sensitizing dye and/or the (f) ultraviolet ray absorbent 
further. 

[0006] This invention also offers the optic formed using said photoresist constituent. In an optic, 
coating for acid resisting and the Mitsutaka transparency film are also included. Moreover, the 
volume mold hologram containing at least one layer of hologram recording layers which used said 
photoresist constituent and were formed on the transparence substrate also offers this invention. 
[0007] 

[Function] It is thought that the photoresist constituent of this invention is hardened by the 
following photoreaction. If light is irradiated by the photoresist constituent of this invention, a 
photo-oxide generating agent (d) to the optical radical generating agent (c) contained in a 
constituent to a free radical or an acid will be generated, respectively. The free radical generated 
from said component (c) carries out the addition polymerization of the compound (a) which has an 
ethylene nature partial saturation double bond and in which addition polymerization is possible. Or 
the alkoxy group linking directly to Si atom in a component (b) causes hydrolysis, and generates a 
silanol group (-SK)H), after that, this silanol group carries out dehydration condensation, 
polysiloxane structure (-Si-O-Si-) is formed, and the acid generated from said component (d) 
hardens it. 

[0008] In the paint film using the photoresist constituent of this invention, inhibition of paint film 
hardening by oxygen does not arise, but a front face and the interior harden completely. For 
example, on the paint film front face which the hardening inhibition by oxygen may produce, 
hardening through hydrolysis of -Si-O-C-association by the former acid takes place preferentially. 
Inside a paint film, said component (a) carries out addition polymerization, and is hardened by the 
radical addition polymerization by the free radical. That is, the thin film which has a good optical 
property can be formed, without discovering the hard-facing nature which was excellent under the 
oxygen existence ambient atmosphere, and the bleeding of the unreacted component from the 
interior to a front face occurring, if the photoresist constituent of this invention is used. 
[0009] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. The photoresist 
constituent which is the 1st mode of this invention contains (e) sensitizing dye and/or the (f) 
ultraviolet ray absorbent the compound which has (a) ethylene nature partial saturation double 
bond and in which addition polymerization is possible, the siloxane compound which has at least 
two or more alkoxy groups linking directly to (b) Si atom or vinyl system resin, (c) light radical 
generating agent, the (d) photo-oxide generating agent, and if needed. 
[0010] The compound (a) which has the ethylene nature partial saturation double bond used 
suitable for the photoresist constituent of this invention and in which addition polymerization is 
possible starts and hardens addition polymerization according to an operation of the free radical 
generated from said component (c) by optical exposure. As an example of such a compound (a), for 
example An acrylic acid, a methacrylic acid, Unsaturated carboxylic acid, such as an itaconic acid 
and a maleic acid : Ethylene glycol, Tetraethylene glycol, neopentyl glycol, propylene glycol, 1, 2- 
butanediol, trimethylol propane, pentaerythritol, Ester of polyhydroxy compounds, such as 
tripentaerythritol, and the above-mentioned unsaturated carboxylic acid; Trimethylol propane 
glycidyl ether, Pentaerythritol polyglycidyl ether, propylene glycol diglycidyl ether, The reactant of 
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epichlorohydrin and a 2 and 2-screw (4-hydroxyphenyl)-propane, The addition reaction object of 
epoxide, such as diglycidyl ester of a phthalic acid, and the above-mentioned unsaturated 
carboxylic acid; Hexamethylene dHsocyanate, 2, 4-tolylene diisocyanate, isophorone diisocyanate, 
A polyfunctional isocyanate compound and 2-hydroxyethyl acrylate, such as 4 and 4 '-methylenebis 
(phenyl isocyanate), 2-hydroxyethyl methacrylate, 2-hydroxypropyl acrylate, The polyurethane 
acrylate and polyurethane methacrylate which are compounded from the acrylic ester or 
methacrylic ester which has hydroxyl groups, such as 2-hydroxypropyl methacrylate, and the 
above-mentioned polyhydroxy compound; Acrylamide, Ethylene bis-acrylamide, ethylene bis — 
methacrylamide, hexa methylenebis acrylamide, Acrylamides and methacrylamide, such as hexa 
methylenebis methacrylamide; N-vinyl compounds, such as vinyl ether [, such as the butanediol 
divinyl ether and the cyclohexane dimethanol divinyl ether, ]; and N^vinyl formamide, are 
mentioned. In this invention, acrylic ester or methacrylic ester is used most preferably as the 
above-mentioned component (a). 

[001 1] the siloxane compound which is one of the components (b) used by this invention and which 
has at least two or more alkoxy groups linking directly to Si atom — general — formula (I): — 
[Formula 3] 




(R1, R2, R3, R4, R5, and R6 among a formula) The same or at least two which may differ and are 
chosen as arbitration from R1, R2, R3, R4, R5, and R6 are the alkoxy group of carbon numbers 1- 
100. And it is the organic radical of the carbon numbers 1-100 in which except [these ] have an 
oxygen atom, a nitrogen atom, a sulfur atom, and a silicon atom, or do not have them, the part or 
all the hydrogen atoms in this organic radical may be permuted by the fluorine atom or the fluorine 
atom, and the chlorine atom, and; and n express the integer to 0-100. It is expressed, and it will not 
be limited especially if it is the siloxane compound which has at least two or more -Si-O-C- 
association which is hydrolyzed and carries out dehydration condensation after that according to 
an operation of the acid generated by optical exposure from the below-mentioned component (d) 
contained in the photoresist constituent of this invention. 

[0012] At least two chosen as arbitration from R1, R2, R3, R4, R5, and R6 among the above- 
mentioned formula It is the alkoxy group of carbon numbers 1-100 which has Si-O-C association 
in relation to Si atom. As such a radical Methoxy and ethoxy **n-propoxy, isopropoxy, n-butoxy, 
Straight chain or branching alkoxy group; and/or said alkoxy group and methoxy methanol to the 
carbon numbers 1-100, such as tert-butoxy, Methoxy ethanol, an ethoxy methanol, ethoxy ethanol, 
isopropoxy ethanol, A butoxy methanol, butoxy ethanol, propylene glycol monomethyl ether, 
Ethylene glycol, propylene glycol, the propylene glycol monoethyl ether, N-dimethylamino ethanol, 
benzyl alcohol, a phenol, Various kinds of alkoxy groups compounded by alcoholic exchange 
reaction with the various alcohol of the carbon numbers 1-100, such as 2-chloroethanol, 3- 
chloropropanol, trimethoxysilyl ethanol, 2, and 3-pentafluoro propanol, are mentioned. 
[0013] Moreover, radicals other than what has said Si-O-C association among the above- 
mentioned formula in the above-mentioned formula, and among Rl, R2, R3, R4, R5, and R6 Methyl, 
ethyl, propyl, isopropyl, n-butyl, tert-butyl, Hexyl, cyclohexyl, octadecyl, vinyl, an allyl compound, 
styryl, The straight chain, branching, or the annular alkyl group to the carbon numbers 1-100, such 
as benzyl, An alkenyl radical or an aralkyl radical; Glycidoxy ethyl, glycidoxy propyl, The epoxy alkyl 
group to the carbon numbers 1-30, such as ethyl; Phenyl, (3, 4-epoxycyclohexyl) The aryl group to 
the carbon numbers 6-100, such as toluyl one and naphthyl; Acetyl, The acyl group to the carbon 
numbers 2-30, such as benzoyl; Aminoethyl, The amino alkyl group to the carbon numbers 2-100, 
such as N and N-dimethylaminoethyl, N, and N-diethylamino propyl; Mercaptomethyl, The mercapto 
alkyl group to the carbon numbers 1-100, such as mercapto ethyl; the halo alkyl group to carbon 
numbers 1-100 (however, the halogen to contain) It is a fluorine or chlorine and trifluoro propyl, 
pentafluoro propyl, 2-chloro ethyl, trifluoro acetyl, trifluoro acetoxy propyl, etc. are specifically 
mentioned. It may be chosen out of the group which consists of Monod to Monod, the G or the 
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Tori— alkyl silyl radical, Monod, the G, the Tori— alkenyl silyl radical, or carbon numbers 1-100 to the 
carbon numbers 1-100, such as;or trimethylsilyl, dimethyl ally I compound silyl, methyl allyl 
compound phenyl, diaryl methyl silyl, triaryl silyl, diphenyl methyl silyl, and triphenyl, G, or the Tori- 
aryl silyl radical. 

[0014] It may be an integer to 0-100 among an upper type (I). It is not desirable in order that the 
hardenability on the front face of a paint film obtained may carry out low, if n exceeds 100. 
[0015] In this invention, as an example of said siloxane compound preferably used as said 
component (b) the case where n is 0 — a tetramethoxy silane, a tetra-ethoxy silane, etc. — tetra- 
— alkoxysilane compound; methyl trimetoxysilane — Ethyltrimethoxysilane, ethyltriethoxysilane, 
propyltrimethoxysilane, Propyl triethoxysilane, phenyltrimethoxysilane, phenyltriethoxysilane, 
Vinyltrimetoxysilane, gamma-glycidoxypropyltrimetoxysilane, gamma-glycidoxy 
propyltriethoxysilane, gamma-mercapto propyltrimethoxysilane, gamma-metacryloxy 
trimethoxysilane, gamma-aminopropyl trimethoxysilane, Trialkoxysilane compounds, such as 3 and 
4-epoxycyclohexyl ethyltrimethoxysilane; Dimethoxy dimethylsilane, Diethoxy dimethylsilane, 
diethoxy diethylsilane, JIMEKISHI methyl chlorosilicane, Diethoxy dichlorosilane, diethoxysilane, a 
dimethyl dipropoxy silane, Diethoxy methylsilane, dimethoxymethyl - 3, 3, and 3-trifluoro propyl 
silane, Dimethoxy-3-mercapto propyl methylsilane, a diethoxy methylvinyl silane, Dialkoxy silane 
compounds, such as a diethoxy divinyl silane, 3-tnethacryloxypropyl dimethoxymethylsilane, a 
dimethoxymethyl-3-piperazino propyl silane, and dibutoxy dimethylsilane, etc. are mentioned. 
Especially, methyl trimetoxysilane, dimethyldimethoxysilane, methyl triethoxysilane, or dimethyl 
diethoxysilane is desirable. These may be used independently and may use two or more sorts 
together. Or when n is 100 or less [ 1 or more ], as an example of a siloxane compound suitable as 
said component (b), a dodeca methoxy siloxane, a dodeca ethoxy siloxane, a G (gamma-glycidoxy 
propyl) deca methoxy siloxane, a tetrapod-(gamma-glycidoxy propyl) screw (trimethoxysilyl ethyl) 
dodeca methyl siloxane, a screw (trimethoxysilyl ethyl) hexa methyl tetramethoxy siloxane, a J I 
(trifluoro acetyl) hexa (pentafluoro propyl) tetramethoxy siloxane, etc. are mentioned. 
[0016] It is distinguished by the integrated state of Si atom in a molecule among an upper type (I) 
among the components (b) used by this invention whether n has which structure by having 
networkHike structure, even if 100 or less or more 1 siloxane compound has the chain structure. 
The number of association with Si atom with which, as for a chain-Hike siloxane compound, Si atom 
adjoins including Si atom whose number (the number of association) which has combined the 
siloxane compound which has networkHike structure with the oxygen atom of the adjoining siloxy 
radical (namely, — 0— Si) is 3 or 4 is 2. Usually, since the valence of Si atom is 4, the number of 
association has combined three or less thing with the alkoxy group, the hydrocarbon group, or the 
hydrogen atom in Si atom which exists in said siloxane compound in addition to Si atom. As such a 
hydrocarbon group, the aliphatic hydrocarbon radical and the aromatic hydrocarbon radical of 
carbon numbers 6-14 which may be permuted with the halogen of carbon numbers 1-10 are 
desirable. As an example of an aliphatic hydrocarbon radical, a thing alicyclic [ like the thing of the 
shape of a chain, such as a methyl group, a propyl group, butyl, a hexyl group, an octyl radical, a 
decyl group, a trifluoro propyl group, and a nona fluoro hexyl group, and a cyclohexyl radical, and a 
methylcyclohexyl radical ] etc. is mentioned. Moreover, as an example of an aromatic hydrocarbon 
radical, a phenyl group, p-tolyl group, a biphenyl radical, an anthra sill radical, etc. are mentioned. 
As an alkoxy group, the thing of carbon numbers 1 -8 is mentioned. As an example, a methoxy 
group, an ethoxy radical, a phenoxy group, an octyloxy radical, a tert-butoxy radical, etc. are 
mentioned. In the case of the chain-like polysilane used as said component (b), especially as a 
radical combined in addition to Si atom, a viewpoint to the methyl group and phenyl group of 
synthetic ease are desirable. 

[0017] as the example of the siloxane compound of marketing suitably used as said component (b) 
in this invention — the Mitsubishi Chemical make — MS-51 (poly methoxy polysiloxane) etc. is 
mentioned. 

[0018] Or the vinyl system resin which has at least two or more alkoxy groups linking directly to Si 
atom used as said component (b) can be prepared by copolymerizing the monomer which has an 
alkoxy group linking directly to Si atom, and the monomer and the monomer which can be 
copolymerized. As an example of the monomer which has an alkoxy group linking directly to Si 
atom, vinyltrimetoxysilane, vinyltriethoxysilane, vinylmethyldimethoxysilane, allyl compound 
trimethoxysilane, decenyl trimethoxysilane, 4-vinyl phenyltrimethoxysilane, gamma- 
acryloxyprophyltrimethoxysilane, gamma-methacryloxpropyl trimethoxy silane, gamma- 
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methacryloxypropyl triethoxysilane, gamma-acryloxy pro PIRUTORI butoxysilane, gamma- 
methacryloxypropylmethyldimethoxysilane, etc. are mentioned, for example. 
[0019] moreover, as the above-mentioned monomer and a monomer which can be copolymerized 
You may be the monomer used for the usual radical polymerization. For example, a partial 
saturation aromatic compound (For example, styrene), a partial saturation acid (for example, an 
acrylic acid, a methacrylic acid), the alkyl ester (for example, ethyl acrylate and butyl acrylate — ) 
of a partial saturation acid Ethylhexyl acrylate, hydroxyethyl acrylate, hydroxy butyl acrylate, 
Methyl methacrylate, butyl methacrylate, ethylhexyl methacrylate, Cyclohexyl methacrylate, 
hydroxyethyl methacrylate, hydroxypropyl methacrylate, a partial saturation amide (for example, 
acrylamide, dimethyl acrylamide), etc. are mentioned. In this invention, in order to prepare the vinyl 
system resin as said component (b), these one sorts or two sorts or more may be used. 
[0020] vinyl system resin suitable as a component (b) — the two above-mentioned sorts of 
monomers — polymerization initiator [ — for example Azobisisobutyronitril, 2, and 2'-azobis (2,4- 
dimethylvaleronitrile), Azo compounds, such as an azobis cyano valeric acid, a hydrogen peroxide, 
ammonium persulfate, Inorganic peroxides, such as potassium persulfate, t— butyl hydroperoxide, 
Organic peroxide], such as benzoyl peroxide, di—t— butyl peroxide, and a cumene hydroperoxide, is 
used 0.1 to 10% of the weight to the monomer whole quantity. It can prepare by copolymerizing in 
solvents (for example, isopropanol, butyl cellosolve, methoxy propanol, ethoxy propanol, a methyl 
ethyl ketone, etc.). In order to control that the alkoxy group linking directly to Si atom in the former 
monomer reacts at the time of copolymerization, as for especially the polymerization temperature 
that is one of the **** conditions, it is desirable to use the initiator (initiator which used together 
reducing agents, such as sodium hydrogen sulfite, a Rongalite, and an ascorbic acid, to an above- 
mentioned inorganic peroxide and organic peroxide) of a redox system, and to copolymerize at 
about 40-60-degree C low temperature. 

[0021] When sensitizing dye (e) is contained by optical exposure in a direct or photoresist 
constituent, the optical radical generating agent (c) preferably used by this invention will not be 
limited especially if a free radical required for that of ** which gives said component (a) for the 
light or near-infrared light energy which sensitizing dye (e) absorbed to a polymerization reaction 
energy or by carrying out an electronic transition is generated. 

[0022] As an example of the optical radical generating agent (c) contained suitable for the 
photoresist constituent of this invention A 2 and 2 , -screw bis-imidazole compound; (O- 
chlorophenylM, 4', 5 and 5, and' — the - tetra-phenyl -1 and 1 .' - biimidazole, 2, and 2 — the - 
screw (O-chlorophenyl) -4, 4', and '5, 5' — tetrakis (2, 3-tJimethoxy phenyl) -1 and T - biimidazole 
etc. 2,4, 6-tris (TORIKURORO methyl)-! ,3,5-triazine, The 2^nethyl -4, 6-screw (TORIKURORO 
methyl)-1,3,5-triazine, The 2-phenyl --4, 6-screw (TORIKURORO methylH ,3,5-triazine, 2,4^screw 
(TORIKURORO methyl)-€- 2, such as (p-methoxypheny vinyl)— 1 ,3,5-triazine and 2-(4 -methoxy - 
1 '-tiaphthylM, and 6-screw (TORIKURORO methyl)-! ,3,5-triazine, 4, a 6-permutation-1 ,3,5- 
triazine compound; Diphenyliodonium, - dichloro diphenyliodonium, and 4 and 4 '4, 4 , -dimethoxy 
diphenyliodonium, 4 and 4'--G t— butyl diphenyliodonium, - isopropyl diphenyliodonium, and 4- 
methyl-4'3, 3 , -dinitro diphenyliodonium, etc., Chloride, bromide, tetrafluoroborate, 
hexafluorophosphate, Hexafluoroarsenate, hexafluoroantimonate, tetrakis (pentafluorophenyl) 
borate, The diaryl iodonium salt which combined trifluoromethylsulfonate, Metal arene complexes, 
such as onium salt compound; titanocene, ferrocenes, etc., such as a triarylsulfonium salt, diaryl 
diazonium salt, and a thoria reel seleno NIUMU salt, thoria reel phosphonium salt; Benzyl, A 
benzoin, benzoin alkyl ether, 1 -hydroxy cyclohexyl phenyl ketone, benzoin ether compound [, such 
as 2-hydroxy-2-methyl-1 -phenyl propane-1 -ON, ]; — ketal compound [, such as benzyl alkyl 
ketal ]; — a 2 and 2 , -dialkoxy acetophenone — 2-tiydroxy-2-methylpropiohenone, p-t- 
BUCHIRUTORI chloroacetophenone, Acetophenone compounds, such as a p—t— butyl cyclo 
acetophenone; A benzophenone, A 4-chlorobenzo phenon,4, and 4'-dichIoro benzophenone, methyl 
o-benzoylbenzoate, 3, a 3 -dimethyH4-methoxybenzophenone and 4-benzoyl -^4 '-methyl diphenyl 
sulfide, Benzophenone compounds, such as dibenzosulfone; A thioxan ton, 2-thloro thioxan ton, 
Thioxan ton compound; anthraquinone compounds, such as 2-alkylthio xanthone and 2, and 4- 
dialkyl thioxan ton; Peroxide fl-phenylglycine, such as 3,3', 4, and a4'-tetrapod (tert-butyl 
peroxide carbonyl) benzophenone, N-(p-chlorophenyl) glycine, N-hydroxyethyl-N-phenylglycine, N- 
aryl glycine compounds, such as N-(2-hydroxy-3-methacryloxypropyl)-N-phenylglycine; 2, 4, 6- 
trimethyl benzoyl-diphenyl acyl phosphine oxide, Acyl phosphine oxide compounds, such as screw 
(2, 4, 6-trimethyl benzoyl) phenyl acyl phosphine oxide, are mentioned. In this invention, the above- 
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mentioned component (c) may be used for arbitration combining two or more sorts. 
[0023] In the constituent of this invention, the (d) photo-oxide generating agent generates an acid 
through direct or the operation of sensitizing dye (e) added if needed by optical exposure. As an 
example of the photo-oxide generating agent suitably used in this invention S.Peter Pappas work 
"UV Curing: Science and Technology" 3. Klingert work "Comments Inorg.Chem." (109-138 pages) 
No.3 and Vol.1 998[ 7 or ];and Masahiro Kadooka work — " — a new UV-EB hardening technique 
and application expansion - although what is indicated by known publications, such as new 
photocatalyst-" (the 1st ** (version), rad tech study group issue, 69-86 pages, 1997), is included It 
is not limited to these. Or what is chosen from 2 which indicated the above-mentioned component 
(c), 4, a 6-permutation-1,3,5-triazine compound, an onium salt compound, or a metal arene 
complex as a component (d) of this invention can be used. In this invention, the above-mentioned 
component (d) may be used for arbitration combining two or more sorts. 
[0024] The photoresist constituent of this invention may contain sensitizing dye (e) for the 
purpose of the improvement in sensibility. The light or near-infrared light energy is absorbed with 
sensitizing dye (e) here. Energy transfer or the thing which carries out an electronic transition is 
meant for the energy to said component (c) or (d). For example, azo dye, an anthraquinone 
pigment, naphthoquinone coloring matter, diaryl one, and thoria reel methane system coloring 
matter, Cyanine dye, merocyanine coloring matter, fluoran system coloring matter, 
SUKUWARIRIUMU system coloring matter, Crocodile NIUMU system coloring matter, pyrylium 
system coloring matter, thio pyrylium system coloring matter, a phthalocyanine derivative, A 
naphthalocyanine derivative, indigo system coloring matter, coumarin coloring matter, Quinacridone 
system coloring matter, Kino FUTARON system coloring matter, pyrrolo pyrrole system coloring 
matter, BENZOJI hula non system coloring matter, An acridine dye, oxazine system coloring 
matter, thiazin system coloring matter, a xanthene dye, styryl system coloring matter, SUPIRO 
pyran system coloring matter, SUPIRO oxazine system coloring matter, fluorescein system coloring 
matter, an organic ruthenium complex, etc. are mentioned. Moreover, as said sensitizing dye, each 
coloring matter indicated by known publication big river HARASHIN work "functional coloring 
matter" (1992, Kodansha SAIENTIFIKU), the Matsuoka **** "the chemistry of coloring matter and 
application" (1994, Dainippon Tosho), big river HARASHIN work "a coloring matter 
handbook" (1986, Kodansha), etc. can use it. 

[0025] When an onium salt is especially used in this invention as an optical radical generating agent 
(c) or a photo^oxide generating agent (d), "J.P.Fouassier work Radiation Curing in Polymer Science 
and Technology-Volume II Photoinitiating Systems-Chapter8, Latest Developments in the 
Chemistry of Onium Salts" (in 1993) The benzoin ether system initiator indicated by ELSEVIER 
APPLIED SCIENCE PUBLICATION LTD., It is sometimes effective to use an alpha-tiydroxy 
acetophenone system initiator, an acyl phosphine oxide system initiator, a titanocene system 
initiator, etc. as sensitizing dye (e). The photoresist constituent of this invention may be contained 
combining one sort chosen from the above-mentioned compound, or two sorts or more in 
arbitration so that a corresponding light of wavelength may be absorbed as sensitizing dye (e). 
[0026] In this invention, the loadings of said optical radical generating agent (c), a photo-oxide 
generating agent (d), and sensitizing dye (e) may change depending on the thickness of the paint 
film which it is going to form. That is, if there are few said components (c) and loadings of (d), 
sensibility will become low, or if there are few loadings of a component (e), improvement in 
sensibility will not be attained, and the time amount which a constituent hardens cannot be 
shortened. On the contrary, if there are still too more loadings of a component (e) when it is 
contained, said component (c) and the loadings of (d), and, the storage stability as a photoresist 
constituent will fall and the reinforcement of a paint film and the solvent-proof solubility which are 
formed will fall. 

[0027] It is possible to also make it contain the ultraviolet ray absorbent (f) (for example, a 
benzophenone system, an ultraviolet ray absorbent, a benzotriazol system, an oxalic acid anilide 
system, a dicyano acrylate system, a triazine system, etc.) of further the conventional known, in 
order to raise the weatherability of the hardening film in the photoresist constituent of this 
invention. When it contains such an ultraviolet ray absorbent (f) in the constituent of this invention, 
it is desirable to make the sensitizing dye (e) which acts with the light of different wavelength from 
the absorption wavelength region of an ultraviolet ray absorbent contain. 

[0028] The (Compound a) 1-99 %of the weight which the photoresist constituent of this invention 
sets the constituent whole quantity to 100, and has an ethylene nature partial saturation double 
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bond and in which addition polymerization is possible, A siloxane compound or the vinyl system 
(resin b) 1-99 % of the weight which has at least two or more alkoxy groups directly linked with the 
5-50 % of the weightJSi atom preferably, desirable — a 5 - 50 % of the weight; light radical 
generating agent — (c)0.1-20 %of the weight — desirable — 1 - 10 % of the weight; and a photo- 
oxide generating agent (d) — 1 - 10 % of the weight may be contained preferably 0.1 to 20% of the 
weight. 

[0029] Moreover, in the photoresist constituent of this invention, 0.1 - 1 % of the weight; and/or an 
ultraviolet ray absorbent (f) may be preferably contained in 0.5 - 10% of the weight of an amount 
0.1 to 20%of the weight 0.01 to 5%of the weight if needed, using the constituent whole quantity as 
100 for sensitizing dye (e). 

[0030] Furthermore, the photoresist constituent of this invention may use together a 
macromolecule binder, a thermal polymerization inhibitor, a plasticizer, a coloring agent, etc. if 
needed. A macromolecule binder has the various improvement purposes, such as compatibility, 
film-forming, development nature, and an adhesive property, and may be suitably chosen according 
to the purpose. 

[0031 ] In this invention, said constituent may be prepared by the usual approach. An above- 
mentioned indispensable component [(a) -(d)] and arbitration component [(e), and/or (f)] for 
example, as it is or the need — responding — a solvent (for example, a methyl ethyl ketone and an 
acetone — ) Ketone solvent, such as a cyclohexanone; Ester solvent; toluene, such as ethyl 
acetate, butyl acetate, and ethylene glycol diacetate, Aromatic series system solvents, such as a 
xylene; Methyl cellosolve, ethylcellosolve, Cellosolve system solvents, such as butyl cellosolve; A 
methanol, ethanol, Ether system solvents, such as alcoholic solvent, such as propanol, a 
tetrahydrofuran, and dioxane; halogen system solvents, such as dichloromethane and chloroform, 
are blended and it can prepare by mixing in a cool place for example, using a high-speed agitator. 
[0032] After it is applied on a substrate and a request dries using the usual means (for example, a 
bar coating machine, an applicator, or a spinner), radiation curing of the photoresist constituent of 
this invention is carried out, and it gives a desired paint film. The substrate used here may be 
chosen from substrates of the conventional known, such as a glass plate, plastic film, paper, a 
ceramic, or a metal, according to the purpose of using the paint film which consists of the 
photoresist constituent of this invention. 

[0033] The paint film of the photoresist constituent of this invention may be used by changing the 
hardening conditions by a presentation or its radiation exposure as the light reflex prevention film 
(the so-called AR film), the Mitsutaka transparency film, or a hologram recording layer. 
[0034] This invention offers the optical interference film which contains the paint film which 
consists of the photoresist constituent of this invention as the 2nd mode and which carries out 
interference coloring or interference areflaxia. 

[0035] When the paint film which consists of the photoresist constituent of this invention is 
stiffened by radiation exposure and formed on the substrate which has light reflex nature like a 
glass plate or a film, usually near a paint film front face The siloxane compound or vinyl system 
resin (b) which has at least two or more alkoxy groups linking directly to Si atom mainly according 
to an operation of the acid generated from a photo-oxide generating agent (d) And inside the paint 
film, when the compound (a) which mainly has an ethylene nature partial saturation double bond 
according to an operation of the free radical generated from an optical radical generating agent (c) 
and in which addition polymerization is possible carries out a polymerization, respectively, in order 
to harden, a paint film came to have separated into twoHayer. For explanation, a cross section is 
shown in drawing 1 . For example, phase separation of the hardened paint film 2 is carried out to 
the parenchyma top twoHayer of the hardening layer (upper layer 21 ) of a component (b), and the 
hardening layer (lower layer 22) of a component (a) ( drawing 1 R>1). When different [ mutually ] 
and incidence of the beam of light 100 is carried out from this paint film front face, the refractive 
indexes nl and n2 of the upper layer 21 and a lower layer 22, and the refractive index n3 of a 
substrate a beam of light 100 In three places, the front face (**) of the upper layer 21, the 
interface (**) of the upper layer 21 and a lower layer 22, and substrate 1 front face (**), it reflects, 
respectively, and may interfere mutually. Here, in order for the reflected light 101 from [ above- 
mentioned ] three places to have equal reinforcement by interference mutually, there must be the 
refractive index nO of air, the refractive index nl of the upper layer 21, the refractive index n2 of a 
lower layer 22, and the refractive index n3 of a substrate 1 in relation like a bottom type (1) first. 
[Equation 1] n0=(n1) 2 and n3/tn2) 2 (1) 
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[0036] Furthermore, the sum total reinforcement of the reflected light 101 from the substrate 1 
through a paint film 2 If each optical path difference of the reflected light (**) from the paint film 
surface 21, and the reflected light (**) from the interface of the upper layer 21 and a lower layer 
22 and the reflected light (**) from a substrate 1 is 1/2 wave of integral multiple The reflected 
light reinforcement from the substrate 1 through a paint film 2 can weaken to the minimum, or if 
the optical path difference of said reflected light 101 is the integral multiple of wavelength mutually, 
the wave fronts of each light overlap and it can become max. It depends for interference of said 
• light on the ratio of the optical thickness (D) of a paint film 2 and the wavelength (lambda) of 
incident light 100 which were hardened. A formula since optical-thickness D of a paint film is 
expressed here using physical thickness [ of a paint film ] d, and the refractive index n of a paint 
film (2): It is [Equation 2]. D=d-n=tembda/4 (2) 

If thickness [ of a paint film ] d and a refractive index n are set up, respectively so that it may 
come out and define, the reflected light reinforcement from the substrate 1 through a paint film 
can serve as the minimum. 

[0037] That is, the hardening paint film of the constituent of this invention which is carrying out 
phase separation may be operated as an antireflection film by adjusting the thickness dl and d2 of 
the upper layer 21 which the component (b) mainly hardened, and the lower layer 22 which the 
component (a) mainly hardened according to said formula (1) and (2), respectively. Such a paint film 
exfoliates from said substrate, is a simple substance and may be used also as a Mitsutaka 
permeability film. Furthermore, the above-mentioned paint film may function also as coating for 
light reflex prevention. 

[0038] On the contrary, in a formula (II), if optical thickness D serves as an integral multiple of 
wavelength, since the reinforcement of the reflected light will be strengthened by overlapping 
interference, a paint film may function as interference coloring film. 

[0039] Namely, the upper layer contains the condensate of said component (b), and the lower layer 
contains the polymer of said component (a). Said paint film by supplying on a substrate as a 
cascade screen which consists of twoHayer [ in which each reflected light from said substrate 
interferes mutually from the interface formed of the difference of said twoHayer refractive index 
from the upper front face /from which a refractive index differs /the upper layer and twoHayer / 
lower layer ] It may function also as optical interference film which carries out interference 
coloring or interference areflaxia. 

[0040] When the paint film which is made to harden the photoresist constituent of this invention by 
optical exposure, and is formed on a substrate as the 3rd mode has not carried out phase 
separation of this invention, namely, as shown in drawing 2 When said paint film 2 has accomplished 
gradation and a clear boundary does not exist in a paint film 2 And the polymer of said component 
(a) mainly carries out localization to the part contiguous to a substrate 1. the part distant from the 
substrate 1 — mainly — the condensate of said component (b) — By making almost equal the 
refractive index of the part which a refractive index changes gradually toward the part which 
adjoins a substrate 1 from the part which is distant from a substrate 1 with it, and adjoins the 
refractive index of a substrate 1, and a substrate 1 By losing the light reflex (***) from the 
interface formed from the part contiguous to a substrate 1, and a substrate 1, it can be used as 
Mitsutaka transparency film. 

[0041] Furthermore, the function as a volume mold hologram recording layer can be offered by 
weakening each other to the paint film of the photoresist constituent of this invention with the 
field whose reflected light reinforcement suits in slight strength, and making both of a field 
intermingled by interference in it. 

[0042] For example, by the 1 flux-ofHight exposing method as shown in drawing 3 , when 
performing reflective mold holographic exposure, incidence of the light 13 from the light source 11 
is first carried out from paint film 2 front face through a mirror 12, 12', and objective lens 15 grade. 
The reflected light which carried out total reflection carries out incidence of the light which passed 
the paint film 2 and the substrate 1 from substrate 1 rear face again by total reflection mirror 12" 
arranged back [ the ]. Under the present circumstances, interference arises between incident light 
and the reflected light, and the light which has the interference fringe which consists of a part with 
optical weak reinforcement (umbra) and the strengthened part (bright section) is formed ( drawing 
4 (A)). Here, if what is exposed in the wavelength region of the interference fringe of the above- 
mentioned light is used as an optical radical generating agent (c) and what is not exposed as a 
photo-oxide generating agent (d) in said wavelength region is used, in a bright section, a 
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component (a) will harden according to an operation of the free radical generated from the optical 
radical generating agent. Next, the unreacted component in a bright section (b) is discharged by 
hardening contraction of the hardened component (a). At this time, the concentration gradient of 
said component (a) arises between an umbra and a bright section, and a component (a) moves to a 
bright section from an umbra by spreading diffusion. The polymerization of the component (a) which 
moved is carried out like ****, and a layer with the high component (a) concentration hardened to 
the bright section is formed by repeating this. In an umbra, since optical reinforcement is weak, 
neither comes to carry out the polymerization of the little component (a) which cannot generate a 
free radical or an acid, therefore remains, and the component (b) which remains. 
[0043] After exposure, a xenon lamp, a high pressure mercury vapor lamp, a low pressure mercury 
lamp, a metal halide lamp, By exposing completely according to the light source which generates 
the light of the wavelength region which photo^oxide generating agents (d), such as a halogen lamp, 
expose, or giving a volume mold hologram recording layer to heat-treatment by use of a heat 
source or an infrared generator In a non-hardened umbra, while a component (b) carries out a 
polymerization according to an operation of the acid generated from the photo-oxide generating 
agent (d), an extant little component (a) is hardened according to an operation of the free radical 
generated from the optical radical generating agent (c) which remains. In this way, within a paint 
film, a refractive-index modulation arises between field alpha (refractive index =nx) which mainly 
consists of a component (a), and field beta (refractive index =ny) which mainly consists of a 
component (b), and a hologram is recorded ( drawing 4 (B)). 

[0044] The range of the thickness of the paint film of the photoresist constituent of this invention 
may be 0.05-100 micrometers, and it may usually change depending on said application (use as an 
antireflection film, a high permeability film, or a hologram recording layer). For example, when using 
it as light reflex prevention film, using it as 0.05-2.00-micrometer range; Mitsutaka transparency 
film and using it as 0.05-1 00-micrometer range; or a hologram recording layer, you may be the 
range of 1-100 micrometers. 

[0045] On said paint film, the enveloping layer chosen from the transparence cover sheet which 
can exfoliate, the small low-like matter of oxygen permeability, water solubility or an alkali fusibility 
polymer, etc. according to a well-known technique for the surface protection may be prepared. 
Although such an enveloping layer may be formed after stiffening said paint film, or after making it 
dry, it is required that the optical description of said paint film and an operation should not be 
checked. As for the thickness of said enveloping layer, it is desirable that it is the range of 1-100 
micrometers. 

[0046] The light source used in order to harden the photoresist constituent of this invention It will 
not be limited especially if light is emitted in the light of the wavelength which said constituent may 
expose, i.e., the wavelength from ultraviolet rays to infrared radiation. For example, laser, such as 
excimer lasers, such as an argon laser, a helium cadmium laser, He-Ne laser, and krypton laser, and 
semiconductor laser Or the general-purpose light source which generates the wavelength of light 
regions, such as an ultrahigh pressure mercury lamp, a high pressure mercury vapor lamp, a 
medium-voltage mercury^vapor lamp, a low pressure mercury lamp, a metal halide lamp, a halogen 
lamp, a xenon lamp, and a tungsten lamp, or an ultraviolet-rays field is mentioned. 
[0047] The photoresist constituent of this invention can be used suitable for the application of a 
radiation-curing mold coating, an optical film, or a hologram record ingredient. 
[0048] 

[Example] After mixing and agitating with the loadings which displayed the presentation shown in 
example 1 table 1, the photoresist constituent was prepared by filtering. This photoresist 
constituent was applied by 20 micrometers of thickness using bar coating-machine #20 on contrast 
ratio measurement paper (the thing according to J IS K 5400;**** machine incorporated company 
make), and the test panel was created. 
[0049] 
[Table 1 ] 
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[0050] Front Naka, 1 ftlPOKISHI VR-77;the Showa High Polymer Co., Ltd. make, bisphenol A mold 
epoxy acrylate, weight per epoxy equivalent 180; 

2) : A-TMM-3L; new Nakamura chemistry incorporated company make, tetramethylolmethane 
triacrylate; 

3) : N-vinyl formamide; 

4) : MEGAFAC F— 1 77; the Dainippon Ink & Chemicals, Inc. make, fluorine system non-ion mold 
surfactant; 

5) : MS-51 ; the Mitsubishi Chemical, Inc. make, the poly methoxy polysiloxane (number average 
molecular weight 557); 

6) :RH0D0RSIL PHOTOINITIATOR 2074; the Rhone-Poulenc S.A. make, toluyl cumyl iodonium 
tetrakis (pentafluorophenyl) borate; 

7) :Product [made from IRUGAKYUA 819; tiba SUPESHARUTI KEMIKARUZU, Inc. ], and screw (2, 
4, 6— trimethyl benzoyl)-phenyl phosphine oxide; and 8:TINUBIN350; the ultraviolet ray absorbent 
made from tiba SUPESHARUTI KEMIKARUZU, Inc., 2 -(2 - hydroxy-3', 5'-G (tert-butyl))- 
Expressing [ and ] benzotriazol, each component expresses following semantics. 

(Component a): The compound which has an ethylene nature partial-saturation double bond and in 
which addition polymerization is possible, the siloxane compound which has at least two or more 
alkoxy groups linking directly to a (Component b)Si atom or vinyl system resin, a (Component 
cjjight radical generating agent, a (Component d)photo-t)xide generating agent, (Component 
e)sensitizing dye, and a component (f): Ultraviolet ray absorbent. 

[0051] The optical exposure was carried out [ under the evaluation trial oxygen existence ambient 
atmosphere ] for 3 seconds using UV light source metal halide lamp MB500N (the Japan Storage 
Battery Co., Ltd. make, 80 W/cm type) from the distance of 10cm on said test panel. The hard- 
facing nature of said constituent paint film was examined after the optical exposure by two kinds of 
approaches, a finger touch trial and a xylene rubbing trial. 

I) The result touched with the paint film on the test panel after a finger touch trial light exposure 
with the finger was evaluated in the light of the following valuation bases. A result is shown in 
Table 2. 

Valuation basis; 

0 :the paint film front face was hardened completely and did not produce the bleeding of the 
unreacted monomer from the interior, either. 

**: Although the paint film front face is hardened completely, the bleeding of an unreacted 
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monomer occurs from the interior by finger touch, 
x: A paint film front face has not been hardened. 

II) Rubbing of the paint film front-face top of a test panel was carried out after the xylene rubbing 
trial light exposure using the cloth made from flannel in which the xylene was included, and the 
count of rubbing until a test paper front face is exposed was counted. A result is shown in Table 2. 

[0052] Except having used the presentation and loadings which are shown in one to examples 2 
and 3 and example of comparison 3 table 1, each photoresist constituent was prepared like the 
example 1, and the finger touch trial and the xylene rubbing test evaluation trial were performed 
about the test panel produced using them. However, in examples 2 and 3 and the example 3 of a 
comparison, the optical exposure was carried out for 5 minutes from 10cm from the paint film front 
face of a test panel under the oxygen existence ambient atmosphere, using a halogen lamp (the 
product made from BEAM AX, 100V/200W type) as the light source. The optical reinforcement of 
the light source was 10 mW/cm2 in 700nm light. 



!0053] 
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* : since the crack had occurred in the paint film, it did not examine. 

The result of the above-mentioned table 2 shows that the examples 1-3 which are the photoresist 
constituents of this invention can all form the paint film which gives good hard facing nature by the 
exposure of the light UV or near 700nm. 

[0054] The photoresist constituent was prepared like the example 1 except having used the 
presentation and loadings which are shown in example 4 table 3. After using the applicator and 
applying said photoresist constituent about 1miL gap on 75-micrometer one side of a PET film 
(lumiler T type;Toray Industries, Inc. make), the sample film was produced by making it dry for 5 
minutes in 90 degrees C. The optical exposure was carried out by light exposure 2 J/fcm2 at the 
paint film forming face of the obtained sample film using the high pressure mercury vapor lamp 
(Japan Storage Battery Co., Ltd. make) under the oxygen existence ambient atmosphere. The 
permeability in 550nm about the sample film after an optical exposure was measured by 
spectrophotometer MCPD-3000 (Otsuka electronic incorporated company make). Incidence of the 
beam of light for measurement was carried out at 0 times to the paint film side on said sample film. 
Moreover, the permeability of the PET film which does not form the paint film was similarly 
measured as a contrast sample. A measurement result is shown in Table 3. 
[0055] Except having prepared the photoresist constituent according to the presentation and 
loadings which are shown in the example 4 of a comparison, and five tables 3, like the above- 
mentioned example 4, the sample film was produced and the permeability was measured. A result is 
shown in Table 3. 
[0056] 
[Table 3] 
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* : since the crack had occurred in the paint film, it did not examine. 

Sign in the above-mentioned table 3 1 R712 express the Nippon Kayaku Co., Ltd. make and screw 
(4-acryloxy diethoxyphenyl) methane. Moreover, sign in Table 3 Each of 2MS-51 (Mitsubishi 
Chemical, Inc. make) and a component (a), (b), (c), and (d) expresses the same semantics as what 
was used in said example 1. 

[0057] As for the photoresist constituent of this invention, the result of Table 3 shows giving a 
good hardening paint film and offering high permeability further compared with the contrast sample 
which does not form the paint film. 
[0058] Example 5 [Table 4] 

A group ** Loadings (weight section) component (a); R71 2(Nippon Kayaku Co., Ltd. make) 1 300 
components (b);MS-51 (Mitsubishi Chemical, Inc. make) 2 500 components (c);3, 9— diethyl— 3 
carboxymethyl -2, 2-5 Thia^carbocyanine, iodine salt Diphenyliodonium trifluoromethane sulfonate 
50 giant-molecule binder; Methyl methacrylate /ethyl acrylate copolymer 200 (copolymerization 
ratio =20/80) 

Solvent; n-butanol 1000 Methyl isobutyl ketone 1000 [0059] The inside of the above-mentioned 
table, sign Each of one R712 (Nippon Kayaku Co., Ltd. make) and 2MS-51 (Mitsubishi Chemical, Inc. 
make) expresses the same semantics as examples 1 and 4. 

[0060] After mixing and agitating with the loadings which displayed the above-mentioned 
presentation, the photoresist constituent was prepared by filtering. Applied the photoresist 
constituent to the 16cmx16cm glass substrate using the applicator, it was made to dry for 5 
minutes at 90 degrees C, and the paint film was formed. Furthermore, on it, the PET film (a lumiler 
T type, Toray Industries, Inc. make) with a thickness of 75 micrometers was laminated, and 
subsequently to a 3cmx4cm dimension it cut, and considered as the test panel. 
[0061] Reflective mold holographic exposure was performed to the obtained test panel by the 1 
flux-oHight exposing method. Here, the outline of the reflective mold holographic exposing method 
by the 1 flux-oHight exposing method is explained with reference to drawing 3 . First, the future 
laser light 13 is condensed to an objective lens 15 through a total reflection mirror 12 and 12', 
using Ar ion laser 1 1 (luminescence wavelength =514nm) as the light source. The light which 
condensed is exposed from PET film 3 front face of said test panel 10 through a lens 14. Total 
reflection of the light which passed the PET film 3, the paint film 2, and the glass substrate 1 is 
carried out by total reflection mirror 12" arranged back [ the ], and it carries out incidence from 
the glass substrate 1 side of a test panel 10 again. Under the present circumstances, the light 
which has an interference fringe by interference with the laser light which carried out incidence 
from the PET film 3 side, and the laser light which carried out re-incidence from the glass 
substrate 1 side is formed. A desired hologram is recorded by hardening a paint film 2 
corresponding to this interference fringe. 

[0062] In the holographic exposure in this example, the laser luminous intensity which emits light 
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from an Ar ion laser was set as 2.0 mW/fcm2, and the light was exposed for 30 seconds to the test 
panel. A high pressure mercury vapor lamp (the Japan Storage Battery Co., Ltd. make, floor line— 
1001-2) is used for the sample plate after an exposure, and it is light exposure. Hologram record 
was completed by carrying out a postexposure and hardening completely by 8 J/cm2. next, Otsuka 
electronic incorporated company make — the transparency spectrum of a test panel was 
measured using spectrophotometer MCPD-3000, and diffraction efficiency was computed from it. 
Measurement of a transparency spectrum was performed [ of the field ] to the PET film and 
hologram recording surface of a test panel by irradiating a measuring beam from the normal. 
Consequently, the diffraction efficiency of the hologram in said test panel was about 80% 
[0063] In this example, a paint film mainly according to an operation of the free radical generated 
from the optical radical generating agent contained as a component (c) by the exposure part 
equivalent to the bright section (namely, part with strong optical reinforcement) of the interference 
light at the time of hologram exposure By the exposure part which a component (a) produces a 
radical polymerization and is equivalent to an umbra (part with optical weak reinforcement), mainly 
according to an operation of the acid generated from the photo-oxide generating agent contained 
as a component (c) Hydrolysis of a component (b) arises, a silanol group occurs, and it is thought 
that it can harden by the condensation of a silanol group after that. Consequently, between ** and 
the umbra equivalent part of a paint film, the refractive-index difference by difference of the major 
component which can be hardened arises, and it is thought that hologram record is discovered. 
[0064] 

[Effect of the Invention] Since hard facing nature is not checked by oxygen and the photoresist 
constituent of this invention is characterized by quick inner drying property, the bleeding of the 
unreacted component from the interior to a front face does not generate it after an optical 
exposure. Therefore, thin film formation is possible under an oxygen existence ambient atmosphere 
by using the photoresist constituent of this invention. The paint film obtained from the photoresist 
constituent of this invention may discover the outstanding optical property. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

. 2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] In the paint film of the photoresist constituent of hardened this invention which carried 
out phase separation, it is a typical sectional view showing signs that the beam of light which 
carried out incidence reflects. 

[Drawing 2] In the paint film which the photoresist constituent of this invention which has not 
carried out phase separation hardened, it is a typical sectional view showing signs that the beam of 
light which carried out incidence reflects. 

[Drawing 3] It is the typical sectional view of the reflective mold holographic exposing method by 
the 1 flux-oHight exposing method. 

[Drawing 4] The typical sectional view of the graph showing the reinforcement of the interference 
light for carrying out hologram exposure of the paint film of the photoresist constituent of this 
invention and the hologram recording layer exposed using the interference light is expressed. 
[Description of Notations] 

1 — glass substrate, and 2 and 2 — the paint film of — photoresist constituent, a 3 — PET film, 10 
— test panel, 11 — Ar ion laser, '12, 12', and 12 — total reflection mirror, 13 — laser light, 14 — 
lens, 15 — objective lens, and '21 , 21 ' — paint film upper layer, and '22, 22' — paint film lower 
layer and 100 — incident light, the 101 — reflected light, and the 102 — transmitted light. 



[Translation done.] 
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(D2,4 ( 6-g&-i ( 3,5-h yr^Xt^f ; ^:7x-;i/3 
-F^-^a, 4,4 , ^d7na>^^ x^;i/3- F— 1 ? A s 20 

4,4'-^ F^^x^iB- F^-^A, 4,4'-t/-t- 

y?)it>y F— ^ a, uf;i/-4'--fv/p 

^jl/t/j x ^-;l/3— F — 1 ^ A, 3,3'-:y~ F n^y:? x.=- 
— F — ^Pn\ ^aU\ fh77;b 

WU7W-h s ^ * If 7 ;1/*13 — -K 
h (-^>^^;i/^P^ ^KU— F, h y 

7j[,*vj Fi^i^M/c^r y - 

jua-F—^A*. F'jry-^w-^At, *yr 
■j-j^tv^^a^ F'/t^^u/^^as^ 30 

F'jTV-^Xjf^^AfefO^^AM^; ^ 

Fp^»^p^S/jI/7x^F>, 2-tFn + v 

Mt&tt9 ; 2,2 , -^T^n*^T^ F^x^X 2-fc F 
u*ris-2-j**)i>7u \i^v xy >, p _t-^^;u F y ^ 
PPTtF^xyy, p-t-T/^Jl/S^ PT-fe F 7 2c J > 

F7x/>ft^ft ; <>V r 7x/> v 4_£?PU 40 
O^i/A 4,4 , -^^PP<>V*7xy> l o-*"< 

y 4 F\ ^>^^a>f©^>77xy>^i ; 
^^-=^it>F>, 2-^PPfttt>F>, 2-Trt^U 

^*=r1t> F>*5cfc^2,4-^T^^^5 1 ^^1f> F>^ 

©?W>FWt^; 7>F7t/>>(t^ : 3, 
3' ,4 3 4'--r F -7 (t-:/?-;u^— 2f*+^*;u#^.;l/)^> % / 

nP7x^Jl/)^ , j'» > N-t FO + VXf Jl/-NL7x^ 50 
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;t/^y->>, N-(2-fc FP^^-3^^^yDt'>7'Pf 

;lO-N-y* x r-;U^'y ->>^(DN-T y Wl/^ y 

^ ; 2,4,6-F yy^K>^;l/-i?7 x^.;l/7^ 

*y 4>**ry-«{ ^X(2 ) 4,6^MJ^fjK>^ 

*y 4 Fft^a^tffcftS. *»5B«:*ji> 

r v _Lf5/a# (c) tt*«:2«w±*a*^fe*r 

[002 3] &mi<DMimi1<Cte\,>X. ( d ) 

&if^feig (e) ©restaur, 

S. Peter Pappas^SP Tuv Curing: Science and Techno 
logyj ; B. Klingert6lf r Comments Inorg. Chem.J 
( 1 09-1 3 81, No. 3, Vol.7, 1398^) ; *$J: 
tfftWIEfte* r»fUV-EBWI«*tj£fflJIKBHW 
L/l^Jtltti— J (STUMOR) . 5-FTv*V&Z£& 
tf, 6 9-8 6E 1997^) ^©KtocpWtf^CCBaiRS 

Ttttct>. ##PJ<£*&# ( d ) ttttt, ± 

BBfiK* (c) ^CO^Tie»gU/c2,4,6-S^-l,3,5-h U 

fBJ&# ( d ) It. ffiS^C 2 «K±*»*-&fe#r ffi« L 
[0 02 4] *f6W©*«ftttttfle»«, JBttl6l±*B 

e^iLr, ifffifeR (e) **#brfe<fcii. ccr\ 

it^fe^ (e) itt % ^I«5e*fcttifilRi1-36Ji*^^- 
^r^KU. -ecDx*;l/^-^fJIS^ (c) */c» 
(d) ^x*;l/^8»i WJS^ftti & 

s>&M. s^r y— ;i/*«tc^h yry— j^*>3Re 

^^7';y«5Ase«, ^oa-'JASS*, try 
y^A3R&* % ^fj^A^fea ^^n^r^.> 

31, b'PPt'P-Jl/SM > W :7 ^ y >^fe^, 
T^y ^Tiy>^fe 

+-y->-r>^fe^. x^-y;u^fe^ ^t'Pt7> 
^fe^, y; fn^-.4 1 -y-ey>^fe^. ^^^u-fe^>^'e 

si^fxvAiitt^wen^. uiBif 

fe^j (1992^ mmtVJ^T'iy h t>) t «NH 

* resR©{b*ij6ffij (1994^. 7^s*ia») 

*HJKfll6* rfe*^>F^!7^J (1936^, »gftL) 

[ 0 0 2 5 ] *mmc*6i,>X s »CC % ytyVH)\,mL#\ 
(c) bU<tt3KiW64a (d) ilttXyAMffl 
^5Sa, 3. P. Fouassier6^ T Radiation Curing in 
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Polymer Science and Technology -Volume II Photoin 
itiatinq Systems- Chapters, Latest Developments in 

the Chemistry of Onium Salts J (1993^, ELSEVIER A 
PPLIED SCIENCE PUBLICATION LTD.)^iBfS£ tiX ^£^< 

> w > x - f-frmmtmi , a-t fo+^thz -w * 

^■dr-/-b>»H*«0«**IBe* (e)-iltttfflt5 

tt. itfBm* (e) £0T, »JST*«TO#S:«KT 
&<fc5&C, ±Kfb^Wrt»&SBtfft4 l«fc»2ia± 

[0 0 2 6 ] #»wk:*ji»-c, atrsB*^t>*ju»saRi 

(c) , *^*»J <d) fcJ:CflMRe* (e) (Die^ 

<fcl>. Tttfofc, WEfiS» (c) *5<fcc>* (d) CDIg^S 
#4>&C>£, ffiffi^ffi<ftO, *4C^*JflE» (e) CD IB 

(c) *«fctf (d) CDIEl^S, **ti4»^tc 
(e) Oie^S^-rrai, 3HK<tttjBfiB»4 

[0 0 2 7 ] *«WO^M^bttiHJ5B»«:w, Wbflfc&W 
«tt*fft±S Htc, se*gt*D©SI^«»iR 
JW < f ) ^>77 x y *?r«K«8W, 

[0 0 2 8 ] *«WO*B8^btt«flgft«, fiJSM£K« 

**Bltt«t<fc*« ( a ) 1-99 11%, O < tt 5 
-5 0ii% ; S i liR^«:iftBLfcr^=i*vat**& 
< i t 2 oa±Wt i^DW>ft^S*/clJt^« 
tHBt(b) 1-9 911%, #*l/<«5-5 0** 
% ; #5^27;HS£SI (c ) 0.1-2 011%, 
O < « 1 ~ 1 011% ; *5<tW*»»*ffll ( d ) 0.1 
-2 011%, jifSKttl-1 Oli^^BtUi 

[0 0 2 9 ] *fc. *»W<D*W^tftfflfiJE«JK:«, sfi« 
tcEDT, itafeS ( e ) £, ffl^tl^fl:^ lOOib 
tO.O 1-511%, £f £ U< ttO . 1 — 11*% : 
.fctf/S fctt»J1«»iR»J ( f ) * 0 . 1 - 2 0 1* 

%, ST*b<»o .5 — l oi*%cD*r$wur<fc 
[0 0 3 0] $ e>tc, **K<o*?mi:ffifi««J«, -i« 
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[0 0 3 1 ] *«KCC*Jl*r, frHB»BSB5«, M^O^ 
jSfetWShti^. ±aS(D£««» [ (a) 

- (d) ] te^ZSft&Mfr [(e) feJ:c>V*/c« 

(f) ] £^<Dg£, bL<tet&mizmcxm& mz. 
10 >, ^u>m<D^m^mm; ^^mdv;^, x 

mnv^ ^;H2oy;V :/^<D -fe a y ;t/ ^S 
-^a&gjg, fF7tF077>, t/tf*1f>*©x- 

[0032] *«w©3BiS{fctt«ss»tt, mn<D^& 

[0 0 3 3 ] *«W05KWfttttt«tt<3M6«tt. fflES* 

[0 0 3 4] »2»«<hLT, *«9B<03HK 

[0 0 3 5 ] *j^(D3lM^fctt«^3&>6JaJ*»ll*. 
WiL«, . tf^xfc&tctey 4 ;UAcDcfc 

ffii, SfeIB»lM*2'Ctt, SCC, *B»BafeJW (d) 2»6 
«Sr*»©fPJl«:j:»), S ifll^ciaMSl/fcTJi'n* 

tttfijWMIWB (b) ^, teJ:WWrt»r«. SOc, 

tu^^^^^j (c) y-^s?*iucD 
40 f^^ < tox^u>tt^fp-i^^wr^ftii^ 

pl«ltt^b^» (a) 3&s*n-em^-r*Ci«:J:0BMfc 
2tt, (b) (D5f>fbJl (±JS2l) tflE» (a) (D8! 

{b^ (TH22) (Dmm-tzmimftMLxteio m 

(0) , ±Jl2iiT/l22c!:CD^M (©) fccfcO'Sfc^ 
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®Sf^n 0 , ±®21©JSflT^n 1> T»22(DJa»T^n,*$ 

[Rl ] n 0 = (n a ) 2 ■ n 3 / (nj 2 ( 1 ) 

[0 0 3 6 ] 2 60C X ^|£2*tf UT©8fia*6<£>S*f 
7feioicD^f+?S««, aMR«»2i*6©S«* «D> te 
J:a f ±»2i<tT»22t<D^ra^6C0JS*f* (©) <fcS« 
u*>6©Htt* «3» i(0*B5a^rti*> 1/2&* io 
©S»f&T*n«. &«2£^UT<D*«l*&©JKSf3fc 
5ft*36S«^MRCca» en, * 4 1 > »B5riBJS*f3tioicD* 

Jg2©*^tf}/I£ (D) iAWifeixxxDififi (X) cbootb 

d teJ: OllOi St^ n £351 $ ft 4 C t 
A (2) : 

[ft2] D = d • n= A/4 (2) 

^ftt&Efft«, i«*/hi/T©«Ra*6©i5W3ess 

M*«*R4tt9»*. 

[0037] -rttfc^ mfiE^; (1) *5<tc; (2) &c?£ 
^r, (b) #±CC»bbfcJJl2l4l«# (a) *s 

£ecSBffcL/fcTJ»22©»s dtfccfecjpdji-tn-eniBffl 

[0 0 3 8] a£*c, St (II) K-fc^r. 36?WWSD*5 

**cj:r>T3S«>6ft4C4*>6. TftftSBte 

[0 0 3 9 ] -J-tttoft, JfcJltffWESW* ( b ) <Dt8£& 
Sr^WLfeitf-tOTJB^WEJSS^ (a) <Dm^r{*£a 

r JgJsR S ft SWffl* 6 CDte J: OTiMBSSa* 6 O&SIt^: 

mfrbi&zmmmt oxmnmm^s^±^m^^c 40 

[0 0 4 0] f 3ililt, *»ia<WfeK 

{fcffilWft»**I»W«:<fc 0 5Hb 5 ttSt±tcM$ ft 

i<h»»ra8wa«:»3EecH(rsa5R» (a) oi^ft^s 
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icdsjt * i »«i4 mm? cdh 4 *« hw l 
<-rsc4tCct^r. *«i4»«r*swft4««i4*> 

cto, **ajaB4UT««-rsc4#r«a. 

[0 04 1 ] S ^H^cD^^bttfflfiE^^^i 
sc, s»*9iffi**5Si«>^5««4ffl«>^ 
^««©H#*«aS'esc4U:J:D, #81*0^7- 

[0 04 2] ffljLtt* m 3 tt^T cfc 5 ft— *JftB3tffi«: 

£D> #*HM>«lr>»# (BSW) 4«»6ti^:W» <W 
■«) *6flE*TWK*W-J-*3e*5»«Sti* (H4 

(a) ) . ccr, #^*jhb£»i (c) iir, ± 
(d) 4ur«rfiHffifi«rjS3feu&i^fe©*ftffl'r 

visijfrCDftmiZ**). i&ft (a) ©^K^b-T*. ^C" 
ic, WfcUftJ«» (a) ©®{biRS&^J:0, H^gpcfico* 
KJ£JS# (b) 3W»fflSn*. C(D4#, Bggp<hBJ§|5(D 
IBr«IBJ«» (a) OtftK^E^i;, J5S» (a) 

(a)«, ±»4ra«cc»^sn. cti*«oiirc4 

^Ccfc^r, B^gp^bU/c^ (a) MKOKir'l^ 

ft (a) 4jJ:tflBWr*Bt» (b) ttlifftfel^rs 

[0 04 3]^7feft, +-fe^>^>^\ *ff*«*T, fi 

CD, J(fflJ»SJW (d) <DJS*-r5«S«©36%»fit"}*i 

CNUKDHtt fc«#*M»ttKllWa>«fflK:J: 0»D^ 
«fflicttTC4K:<fc?K *«{b©»SSPtc*jlir, tIc^^ 
fifeSB (d) ^6«SfebfcBl©f¥m«:J:0s!t» (b) *s« 
*"T*4 4 »H¥TS*^^*^ft*JW (c> *6 

a©/s^ (a) fcBMtr*. c^ot, jMirtrtt, * 

JCJ«» (a) *6flE4«W:.a <®»r*= n x ) fciCf 
£«:fiSS» (b) iS <BJr*=n v ) OH 

(B) ) . 

[0044] ^mmo^mitmKfmommommu, 

0 .0 5- 1 0 0 MmCD®BT-&oTcJ:< . MfB 
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£br<gffl-T^li^«. 1 -1 0 0 ym©l5ffi-C£>-3-C 
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: feet tf* "J 7* h > U— !f-*©x*5/^U— !f— 

*«*]\ *E*iK*T, ffiE*«*L yiuW^-f K5> 
^U<!r>^>:7\ =^-fey>^>7\ ^>^7^>^ 

[0 04 8 ] 

BttwetK ( J i s k 540 ojcisrafco ; 

[0 04 9 ] 
[*1 ] 

(mas?) 



[0 0 5 0 ] mrp, 

1) : 'J^>VR-7 7 ; BBWW«-T*S;#ait. ^ 
18 0; 

2) : A-TMM - 3 L ; Jff* »ffc£*iaS3tffc*L h 
3 ) : n-^*j1/A7 5 K ; 

4) :MEGAFAC F - 1 7 7 ; >*cB;M >*{t3* 
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5 ) : M S - 5 1 ; ZSIt^S^ii, , # 'J h * 
S/#y^n+tr> 5 5 7) ; 

6 ) : RH0D0RSIL PHOTOINITTATOR 2074 ; • 7"— 
7) : >f;l/^j.7^8 1 9 ; f a' • ^^t/tJl/f ^ • 
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8) iTINUBINSSOl^-^tAf-/ • 
T s *;uX^#ttS?afe^©HX»l, 2 - (2 '- fc KO 
*->-3 ',5 • - 5?- (tert- ^Jl/)) — t>:/h 'J7'/ 

(b) : S iM-T-tC0i:^UfcT^n + ->S^^< 



05# (c) 
fife* (d) 
J&» (e) 
Of) 
[0051] 

mmu&wmmrf^is^x . frfei^«Lh i o c m©sg 

H*P>UV^jH: y£;t^^ K7>7'MB5 0 ON 
(H#«?fe*te£#a8. 80W/cm£W:7') Sr^T 

IJJI* 



(10) t#KJ 2000-275859 

18 

O : SWI«ffitt5E£tt:BKbU l*38l$*>6©*KR:*>"* 

I I ) *'>b>^e>?KfS 

*-f©7t>^|5I^?:^x.fc„ #S*sfc*2tcijVf. 
[0 05 2] gESSffi) 2 feJ: IE 3 is «fc Cflt&ffll 1 - 3 

3*sJ:t>'J:b^!J3-C». 3fci®.i:U-C^a-Jr*>7>7' (BE 
AMWCfctSL 1 0 OV/2 0 0W£ -<■?) it*# 
SESHMTCCfcir^r. i*&8i©&IBI*®a> 6 1 0 cm± 
20 *>&5»IB*raB*Oft:. 36ffl©*5SUSW. 7 0 0nm3fe 
(Ctel^T 1 OmW/c m'-Cft-ofc. 
[0 05 3] 
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[0 0 6 0 ] ±IBfflSt%^7RLfclB^*riS^U, 

ft. JHWbttlffiftt 7^ y * - f t«M It 1 8 c in 
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*7^*-M, »^3cmx4cm(DmWb 
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Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



